The antitrust laws are intended to permit procompetitive actions by firms and deter anticompetitive actions. We consider firms' incentives to use the antitrust lawsuits for strategic purposes, in particular to prevent procompetitive efficiencyimprovement by rival firms. Our main result is that, ceteris paribus, smaller firms in more fragmented industries are more likely to use the antitrust laws strategically than larger firms in concentrated industries.
I. Introduction
The antitrust laws were put in place to protect competition. Competition lowers prices and increases firms' incentives to innovate, to the benefit of consumers.
However, the antitrust laws also have the potential to harm consumers if the laws are used to subvert competition. Whether the antitrust laws improve consumer welfare depends crucially on the incentives of those bringing antitrust lawsuits to court.
In the United States, the Antitrust Division of the Department of Justice and the Federal Trade Commission enforce the antitrust laws on behalf of the public. These agencies are charged with representing consumers. In addition, the antitrust laws are also enforced privately in the United States-firms directly harmed by anticompetitive acts have standing to sue under the antitrust laws.
The Clayton Act, which offers the successful plaintiff treble damages, often makes such private litigation quite attractive.
Private firms will generally pursue antitrust actions when it is in the private firm's interest, an interest that could easily diverge from the social interest. Firms may have incentive to use the antitrust laws strategically, which may hinder rather than promote competition. The possibility of strategic abuse of the antitrust laws has been raised by, among others, Baumol and Ordover (1985) , Breit and Elzinga (1985) , Shughart II (1990) , Brodley (1995) , and McAfee and Vakkur (2004) . McAfee and Vakkur identify several ways in which firms can use the antitrust laws strategically. Let us illustrate several of them with important cases that have arisen in the U.S. courts.
Firms may use the antitrust laws to improve contractual conditions. The antitrust lawsuit filed by the Colorado Chiropractic Council (CCC) and 46 doctors of chiropractic against 9 Colorado hospitals is an example. 1 The suit came after a letter from CCC asking for staff privileges and mailed to 30 hospitals in the state.
The 9 hospitals that did not respond or responded unfavorably were targeted by CCC. The suit alleged that these hospitals "have effectively restrained and suppressed the free flow of trade resulting in an uncompetitive marketplace." The lawsuit was dismissed from the U.S. States District Court. In his ruling, Judge
Finesilver said, "the letter from plaintiffs' counsel ... requests a blanket grant of staff privileges ... closed with a threat to initiate litigation if the defendants fail to respond or respond negatively within 30 days. We find the contention of plaintiff's to be without merit and completely lacking substance as the basis for an antitrust action" (1986 U.S. Dist. LEXIS 17233, 650 F. Supp. 231 at 236).
Using the antitrust laws strategically to modify the terms of a contract can be damaging to the contractual parties and may discourage long term investments under a standard hold-up theory. The hold-up problem exists when parties refrain from working together because they are afraid that they may give the other party increased bargaining power once they cooperate. Contracts resolve the problem and improve efficiency as the parties are now willing to participate in jointly profitable actions. However, if the parties can use antitrust suits to alter the terms of the contract in their favor, then parties will anticipate such opportunistic behavior, which will make it harder for them to cooperate in the first place. Parties will end up experiencing more inefficiencies as they need to write more complex contracts to prevent hold-up and avoid renegotiation costs. In the next section, we address this question in a Cournot model. We find that in industries with two or three firms, a firm with a share of the market greater than a half suffers a greater loss from an anticompetitive action than from a procompetitive action by a rival firm. In an industry with three firms, a firm with less than half the market suffers a greater loss from a procompetitive action than from an anticompetitive action by a rival firm. Moreover, we find that the value of stopping a rival's procompetitive action is more likely to be greater than the value of stopping an anticompetitive action the greater is the number of firms in the industry.
II. Theory
Consider a Cournot oligopoly. There are n firms, which we number 1, 2, … n, and firm i chooses the quantity q i . The price p(Q) that arises depends on total industry output Q, where
Firm i is assumed to have a constant marginal cost c i and maximizes its profit π i , which is given by (2)
In what follows, we assume that the first order conditions solve uniquely, and for interior solutions. Interior solutions satisfy
Summing (3) over all the firms, we get
Equation (4) shows that total industry quantity Q depends on the demand, the aggregate marginal cost, and the number of competitors. Totally differentiating equation (4), we obtain:
For notational simplicity, it is useful to define
Under the standard assumption of decreasing marginal revenue,
, and thus α > −2 . This implies that industry quantity is a decreasing function of the aggregate marginal cost, that is,
The effect of a change in aggregate cost on price is
The effect of a change in firm j's cost on firm i's quantity is (assuming j ≠ i)
where
is the market share of firm i. A change in firm i's cost affects its own quantity by
Thus, a change in rival j's cost affects firm i's profits by
On the other hand, the effect of a change in firm i's cost on its own profits is
Suppose firm 1 takes an action that is either procompetitive or anticompetitive. If the action is procompetitive, then it reduces firm 1's cost by an amount ∆. This For example, any investments that lead to innovations are acts that reduce the firm's costs. These acts are procompetitive since they may ultimately benefit consumers. Blocking access to crucial or related inputs, exclusive dealing arrangements with suppliers, or exclusive patent cross-licensing arrangements, are examples of strategies that are used to raise rivals' costs. These strategies are anticompetitive because they may harm consumers. 
( )
On the other hand, an anticompetitive action affects firm i's profits by increasing its own cost and also by increasing the costs of firm i's rivals. The change in firm i's profits from an across the board increase of magnitude R in rivals' costs c j , for j > 1, j ≠ i, and its own cost, for j = i, is 
Equations (14) and (15) imply that, in general, firms with a larger market share have the most to gain from stopping an anticompetitive or a procompetitive action.
To keep the price effect the same from the two types of actions, we let
Then (14) becomes (16) ( )
Firm i is more likely to sue firm 1 for taking an anticompetitive action than for taking a procompetitive action if its loss from an anticompetitive action is greater than its loss from a procompetitive action, which happens if and only if anticompetitive. The implication is that, in highly concentrated industries, if a dominant firm sues a non-dominant firm then the lawsuit is probably procompetitive, but if a sufficiently small non-dominant firm sues a dominant firm, then the lawsuit is more likely to be anticompetitive.
Moreover, as n grows, it is more likely that ( )
means that a firm's loss from a procompetitive action by a rival firm is more likely to be greater than its loss from an anticompetitive action by the rival firm the more firms there are in the industry. The implication is that lawsuits are more likely to be anticompetitive in dispersed industries than in concentrated industries.
This striking result arises because firm i's loss from a procompetitive action increases as n grows while firm i's loss from an anticompetitive action decreases as n grows. Recall that firm i's loss from a procompetitive action is
Firm i incurs the same amount of loss whether firm 1 lowers its cost by ∆ or each of its rivals (including firm 1) lowers their cost by R. Therefore, as far as firm i is concerned, the effect of a procompetitive action is equivalent to a decrease in the costs of each of its rivals. This causes firm i to incur a loss as firm i is now less efficient relative to each of its rivals. And the greater is the number of rivals relative to which firm i is less efficient, the greater is firm i's loss. Hence, firm i's loss from a procompetitive action is greater the larger is the number of firms in the industry.
On the other hand, firm i's loss from an anticompetitive action (see equation 15) can be rewritten as
( 1) ( 1) 2 .
This expression Note that firm i's gain from the increase in the costs of each of its rivals other than firm 1 is equal to its gain from the increase in the costs of each of its rivals including firm 1 minus its loss from an equivalent decrease in firm 1's cost.
The decrease in firm 1's cost and the increase in firm i's cost relative to firm 1 cause a double loss to firm i (corresponding to the term −2 i q R in equation 19).
On the other hand, the increase in the costs of each of firm i's rivals yields a benefit to firm i (corresponding to the term
). And firm i's benefit from the increase in the costs of each of its rivals from an anticompetitive action by firm 1,
, is exactly the same as firm i's loss from a procompetitive action by firm 1, which is increasing in n.
The loss from a procompetitive action is decreasing in n while the loss from an anticompetitive action is increasing in n. Thus, as n becomes larger, the loss from a procompetitive action is more likely to dominate. Hence, lawsuits are more likely to be anticompetitive in less concentrated industries than in more concentrated industries.
III. Conclusion
In this paper, we developed a simple Cournot model to analyze the conditions under which private antitrust enforcement is procompetitive or anticompetitive.
Our first result implies that in highly concentrated markets, antitrust lawsuits by non-dominant firms against dominant firms are more likely to be strategic abuses of the antitrust laws than lawsuits by dominant firms against non-dominant firms.
The result suggests that the relative sizes of the plaintiff and the defendant will be correlated with the plaintiff's intentions in antitrust cases in highly concentrated markets. Our second result implies that lawsuits are more likely to be anticompetitive in more dispersed industries than in more concentrated industries. This result suggests that private antitrust enforcement should be more suspect in competitive industries than in concentrated industries.
We have pointed out the possibility of private antitrust lawsuits being abused, and derived conditions under which private lawsuits are more likely to be abused. These conditions may be useful to antitrust authorities in detecting private abuse of the antitrust laws. In general, private firms have greater incentives to enforce the antitrust laws against rival firms, which provides a strong deterrent against anticompetitive actions, but also increases the possibility that the antitrust laws will be abused. Then the question is whether the antitrust system can be structured so that the abusive effect of private antitrust enforcement is minimized while its deterrent effect is maximized. This can be accomplished by multiplying and decoupling damage awards in antitrust cases, for example. Damage awards can be multiplied so that a loosing defendant is required to pay a multiple of the amount of damages that it caused the plaintiff by taking the anti-competitive action. Damages can be decoupled so that a winning plaintiff receives only a fraction of what the loosing defendant is required to pay. Multiplying damages reduces the incentives of firms to take anti-competitive actions, while decoupling damages reduces the incentives of firms to abuse of the antitrust laws.
